The relationship between hsp 70 localization and heat resistance.
Using indirect immunofluorescence we have investigated the kinetics of nuclear accumulation and removal of hsp 70 in HA-1 Chinese hamster fibroblasts exposed to elevated temperatures. The kinetics of accumulation of hsp 70 in the nuclei were found to be time/temperature dependent at all temperatures tested (42-45 degrees C). At a given temperature, the fraction of cells manifesting nuclear localization of hsp 70 increased with exposure time. For a given duration of heating, the fraction of cells manifesting nuclear localization of hsp 70 increased with the temperature. The kinetics of the nuclear accumulation of hsp 70 were similar for normal HA-1 cells, their heat-resistant variants, and transiently thermotolerant cells (triggered by prior exposure to a brief heat shock or to sodium arsenite). Upon return to 37 degrees C after heat shock, the kinetics of removal of the hsp 70 associated with the nucleus was dependent on the severity of the initial heat challenge. However, for a given heat dose, the decay of nuclear localization of hsp 70 was more rapid in thermotolerant and heat-resistant cells than in their normal counterparts. These results suggest that the increased levels of hsp 70 associated with the transient or permanently heat-resistant state may play a direct role in restoring and/or repairing heat-induced nuclear and nucleolar alterations associated with heat-induced cell killing. Furthermore, they also suggest that the heat-resistant state may involve ameliorated repair of heat-induced cellular alterations.